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RABL A
SAROPSIS

l. This is the final report on the gunfire qualification test of

the Kodel HRS-2 and -3 Helicopter self sealing fuel cell installation
conducted under TED No. NPG AB6602 initiated and authorized by
Bureau of Aeronautics 1ltr Aer-AE- 34 of 30 October 19%52.

¢, This test was conducted for the surpose of determining the
following factors relatinr to the sudjlect fuel cell installation:

a. Whether the self sealing verformance of the fuel cells and
the integrity of the cell nlies, seams, and joints could satis-
factorily conform to the requirements established by varagraph
4.3.2.2.3.6 of Kilitary Specification kIL-T-5578A when subjected to
an attack with .30 caliber ball arnd .50 caliber armor pleprcing pro-
Jectiles and fragments from a detonated 40mm HE? projectile,

b, Whether the supporting structure for the fuel cells could
satisfactorily resist excessive structural damage in accordance
with the rejuirements established by varagraph D-12(bd) of Navy
Aeronautical Specification SR-112A as a result of the hydraulic
surge of fuel incident to projectile and fragment imnacts.

3 8even (7) .30 caliber ball and two (2) ,50 caliber armor niercing
projectiles were fired into the installation producing a total of

. twenty-three (23) wounds, one (1) of which was above the fuel level

and was discounted., Twenty-one (21) of the twentyetwo (22) qual-
ifying wounds sealed satisfactorily, .

As an additional phase of the test, the purpose of which was to
obtain fragmentation data, one (1) 4Cmm HZP projectile was statically
detonated 24 inches from %he outside of the installation. Upon
impact of the fragments, the installation caught fire and suffered
;itenslve damage before the fire fighting crews could extinguish the

re,

When the installation was disassembled for insovection, the
damage was of such a severe nature that it vas impossible to identify
the total number of fragment wounds in thc fuel cells.
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The hydraulic surge of fuel incident to projectile and fragment
imnacts resulted in minor damage to the surrounding and su»porting
structure. The damage inflicted would not in any way endanger the
airworthiness or structural integrity of the helicopter.

4, It is concluded that:

a. Twenty-one (21) of the twonty-two (22) qualifying wounds
sealed satisfactorily in accordance with the requirements estab-

1ished by paragraph 4.3.2.2.3.6 of Military Specification MIL-T-557RA.

b The structural performance of the Model HRS-2 and -3 heli-
copter self sealing fuel cell installation satisfactorily conformed
to the requirements cstablished by onaragravh D-12(b) of Navy
Aeronautical Specification SR-112A.
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PARL. B
ANIRODUCT ION

1. AUTHORITY:

This test was conducted under TSD No. NPG AE6603, initiated and
authorized by reference (aj} which directed the funfire test of the
Model HRS-2 and -3 heliconter self sealing fuel cell instzllation.

2. RBFERENCES:

a. Bureau of Aeronautics ltr Aer-AE-664 of 30 Oct 1952
b. MKilitary Specification MIL-T-5578A
¢, KNavy Aeronautical Specification SR-1124

3. BACKGROUND:

The Sikorsky Aircraft Division of United Aircraft Corooration
submitted to the Naval.Proving Ground for final qualification
gunfiza test, the forward section of the Model HRS-2 and -3 heli-
copter self sealing fuel cell installation incorvorating five (5)
Goodyear Tire and Rubber Comnany fuel cells.

4. OBJECT OF TEST:

As rejuested by reference (a), this test was concucted for the
nurpose of determining the following factors relating to the subject
fuel cell installation: ,

a. Whether the self sealing nerformance of the fuel cells and
the integrity of the cell onlies, seams, and joirts could satis-
factorily conform to the requirements established by paragravh
4,3.2.2.3.6 of reference (b) when subjected to an attack with .30
calidber ball and .50 caliber armor viercing nrojectiles and frag-
ments from a detonated 40mm HEP projectile. .

b, Whether the sunporting structurc for the fuel cells could
satisfactorily resist excessive structural damage in accordance with
the requirements established by paragraph D-12{b) of reference (c)
as a result of thc hydraulic sursge of fuel incident to vrojectile

RESTRICTED
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5. PERIOD OF TEST:

a. Date of Project letter 30

b. Date Neceasary Material Recelved 12 Dsc 19%2
€. Date Commenced Test 9

d. Date Comapleted Test 9

6. BREPRESENTATIVES PRESENT:

. Mr. W. C. Grannis Bureauy of Aeronautics
Mr. R, Jespersen 8ikorsky Aircraft Corp.
¥r. J. C. Rasmussen Goodyear T & R Company

. Mr, T. A. Underwood Goodyear T & R Company
Mr. C. W. Wheeler Goodyear T & R Company

PABT C
RETALLS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

The subject test specimen incorporates that aection of the
helicopter fuselage which extends from station #84 to station #155.
The shell enclosing the five (5) interconnected Goodyear self sealing
fuel cells is constructed of 24 80 and 24 8 aluminum alloy and is
sunported from within by metal stringers, channels, reinforcing
strips, and bulkheads. Access to the fuel cells 19 through the
cabin's metalite floorhroard which for== tha upner surface of the
shell, Backing material is employed in the cavities to orovide
adéitional supnort for the fuel cells.

[ N

The following pertinent data annears on the némeplate of the
fuel cellss

o ——
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Center Forward

Reorder by Part No. 814-30-6260

Sikorsky Aircraft

Kodel -2 = Conter Fwd.

Late Mf'd. -« Aug 1952

Construction No. FTL-11-6

Mfrd. - Goodgear T & R Co.

Soriai No., - 28374

wt. Empty - 21 lbs,

Soec. MIL-T-5978A Tanks
Tyme 1, Class A, Style 1

COntract'XOA-s- 1-650

Suitable for Aromatic Fuels

Re H. Forwapd

Reorder by Part No. 814-30-6262
S8ikorsky Aircraft
Model HR8-2 - R. H, Fwd,
Date Kf'd. - Aug 1952
Construction No. FTL-11-6
Mf'd, by - Goodyear T & T Co.
Serial No. - 28376
Wt. Bnpzz - 15 lbs.

Spec. MIL-T-5578A Tanks
Type 1, Class A, Style 1
Contraot NOA-8-51-6%0
Suitable for Aromatic Puels

8ikorsk
Medel
D.te Ef’do - A
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Reorder dy Part No. 514-30-6261
81korl§g Aircraft

Model 8-2 « L. He Fwad,
Date ¥f'd. - Aug 1952
Construction No. FTL-.1li-6
Mf'd. by - Goodyear T & R Co.
5erial No. - 28375

Wt. Empty - 15 1lbs.

Spec, HIL-T-5578A Tenks

Tyne 1, Class A, Style 1
Contract NOA-S-51-650
Suitable for Aromatic Fuels

L. H. Center

Reorder by Part No. S14-30-6263
Sikorsky Aircraft

Model HRS-2 -~ L. H. Center
Date Kf'd. - Aug 1952
Construction No., FTL-11-6
Mf'd. by - Goodyear T & R Co.
Serial No. - 28377

Wt. Smpty - 26 1bdbs,

8pec. MIL~T-5578A Tanks

Tyme 1, Class A, Style 1
Contract NOA-8-51-650
Suitable for Aromatic Fuels

Be Ha . Gonter ’
Reorder by Part No. S814-30-6264

Aircraft
8’2 -, Ro Ho Center

052
Construction No. !Tgoll-
gear T & R Co.

- 27 1lbs,
Svec. HIL-T~5578A Tanks
; Tyve i, Class A, Style }
| Contract NOA-5-51-650
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PUAVALLT IUT AsCwavel JUC



O) @,

RESTRICTED NPG REPORT NO. 1097

Gunfire Qualification Tcst of
Model HRS8-2 and -3 Felicopter Self Sealing rFuel Cell Installation

- o & ®\® ® o o o o = - E@ @ e W ® @ ®© S W W ® B & © © o B & o o 5

8. DBSCRIPTION OF TEST BQUIPMENT:

The following equipmont was employed in conducting this tost;

a. +30 caliber, K-2, aircraft machine gun.

be +50 caliber accuracy gun. :

Ce 30 caliber, K.2, ball ammunition.

de .50 caliber, X-2, armor piercing amrunition.

8., Iso-octane fuel.

2. One (1) 40mm HEP projectile, k-2, assembled with tracer and
Ik 27 nose fuge modified for sta%ic detonation.

9. PROCEDURE:

As requested by reference (a), this icost was conducted in general -
accordance with the requirements establishec vy reference (b). The
ambient temperature during the gunfire test was +40°F.

10. RESULTS ARD DISCUSSION:

Fron a range of 75 feet, seven (7) .30 caliber ball and two (2)
«50 caliber armor piercing projectiles were fired into the instal-
lation producing a total of twenty-three (23) wounds, one (1) of
which was above the fuel level and was discounted. fwenty-ane (21)
of the twenty-two (22) jualifying wounds sealed satisfactorily in
accordance with the requirements established by paragraph 4.3.2.2.3.5
of reference (b). The wound failiny to exhibit a satisfactory sealing
performance was leaking heavily at the end of the allotted two (2)
minutes. The failure of the wound to seal was attributed to metal
flowering into the wound.

As an additional ovhase of the test, the ourpose of. vwhich was to

"obtain fragmentation dataehone (1) 40mm HEP projectile was statically

detonated 24 inchos from the outside of the installation. Upon
impact of the fragments the installation caught fire and suffered
extensive damage before the fire fighting crews were able to
extinguish the fire,

when the installation was disassembled for insvection, the
damage was of such a sovore nature that it was impossible to identif
the total number of fragment wounds in the fucl cells, only three (3
wounds being positively attributed to the 40mm fragments.

R2STRICTED
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Figures 2 througb 5y inclusive, are views showing the fuel cells
at the conclusion of tha gunfire teat and fire.

The hydraulic surge of fuecl incident to projectile impacts
resulted in the following damage to the sunnortine and surrounding
structures The bottom skin was slightly torn and thc cabin floor
buckled over the L. H, forward celil. The damage inflicted would not
in any way endanger thc airworthinoss or structural integrity of the

helicopter. :

Figures 6 and 7 are vicws showing the structural damage at the
conclusion of thc gunfire test and fire.

Tabulated results of the gunfire test are contained in Aopen-

dix (3).
2ART D
CONCLUSIONS

11, It is concluded thats

a. Twenty-one (21) of the twenty-two (22) qualifying wounds
sealed aaticfaetorily in accordanée with the requirements estabd-
lished by paragranh 4.3.2.2.3.6 of reference (b).

be The structural verformance of the Model HRS-2 and -3
helicopter self scaling fucl cell installation satisfactorily con-

formed to thc requirements cstablished by osaragraph D-12(b) of
reference (c¢).

EARI &

12, The material used in this test s1ll be disposcd of as directcd
by rcfercnce (a).

RESTRICTZD
SECUITY INFOI-ATION 8
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The test upun which this report is based was conducted by;
B. B. wIGINGTON, Licutonant, USN
Aircraft Damage Assessmcnt Offlicer
Aviation Ordnance Devartmcnt

This report was preparcd bys
He P. TRANSCOME, Aircraft Damage Assessmont Division,
Aviation Ordnance Department

This report was reviewed bys "
Je« Co TALLEY, Director of Rescarch,
Aviation Ordnance Department
B. E. wIGINGTON, Liecutenant, USN
Aircraft Damage Assessment Officer
Aviation Ordnance Devartment
F. A. NUSOM, Captain, USN
Aviation Ordnance Officer
Aviation Ordnance Departmant
C. C. MAMBLE, Direoctor of Research
Ordnance Group

APPROVEDs J. F. 3YRIE
Captain, USN
Commander, Naval Proving Ground

%/maéow
E. A. RUCKNER
Captain, USN
Ordnance Officer
By direction

RESTRICTRD
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IARULATED BRSULIS OF GUNFIRE IEST

Preliminary Notes: .

1. In the following table, the number with “x" after them
refer to the exlt wounds made by the subject round.

2. The following abbreviations are used:

SRH : Small round hole
LH Leaking heavily
RESTRICTED ‘
SECURITY INFORMATION - APPENDIX B
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RESTRICTED NPG RIPORT NO. 1097

Gunfire Jualification Test of
Model HRS8-2 and -3 Helicopter Self Sealing Fuol Cell Installation
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